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6H HQWLHQGH SRU LQVWDODFLyQ HOpFWULFD D WRGR FRQMXQWR GH DSDUDWRV \ GH
FLUFXLWRV DVRFLDGRV HQ SUHYLVLyQ GH XQ ILQ SDUWLFXODU 3URGXFFLyQ
&RQYHUVLyQ 7UDQVIRUPDFLyQ 'LVWULEXFLyQ \ 8WLOL]DFLyQ GH OD HQHUJtD
(OpFWULFD
&DUDFWHUtVWLFDVGHXQDLQVWDODFLyQHQ%7
7HQVLyQ &RQWLQXD   9
7HQVLyQ $OWHUQD   9 %7
7HQVLyQ XVXDO HQWUH IDVHQHXWUR   9 7HQVLyQ VLPSOH
7HQVLyQ XVXDO HQWUH IDVHV   9 7HQVLyQ FRPSXHVWD
)UHFXHQFLD HPSOHDGD   +]
1RUPDWLYDGHDSOLFDFLyQ
5HJODPHQWRGH%DMD7HQVLyQ5'GHDJRVWR
'H 2%/,*$'2 &803/,0,(172 \ FRQVWLWXLGR SRU
 5HJODPHQWR  $UWtFXORV
 ,QVWUXFFLRQHV 7pFQLFDV &RPSOHPHQWDULDV ,7& D ,7&
*XtD7pFQLFDGH$SOLFDFLyQ
6RQ GH FDUiFWHU 12 9,1&8/$17(
*XtD HODERUDGD SRU HO 0LQLVWHULR GH &LHQFLD \ 7HFQRORJtD FX\R REMHWR
HV IDFLOLWDU OD DSOLFDFLyQ SUiFWLFD GH ODV H[LJHQFLDV TXH HVWDEOHFH HO
5HJODPHQWR \ VXV ,7&V





7DO \ FRPR VH HVWDEOHFH HQ HO DUWtFXOR  GHO 5%7 ODV HPSUHVDV
GLVWULEXLGRUDV SRGUiQ SURSRQHU QRUPDV SDUWLFXODUHV TXH QR
FRQWUDGLJDQ HO 5%7 UHODWLYDV D OD FRQVWUXFFLyQ \ PRQWDMH GH
DFRPHWLGDV H LQVWDODFLRQHV GH HQODFH
(VWDV QRUPDV VHUiQ GH 2%/,*$'2 &803/,0,(172 GHQWUR GHO
iPELWR GH OD HPSUHVD GLVWULEXLGRUD 7RGD LQVWDODFLyQ HVWi VXMHWD D
XQD GLVWULEXLGRUD KWWSZZZILQHWOHJLVODFLRQVHJXULGDGLQGXVWULDO/HJLVODFLRQ1DFLRQDODVS[
/DV ,7&V GHO 5%7 HVWiQ YLQFXODGDV D HOODV
/DV 1RUPDV 81( VRQ GRFXPHQWRV HODERUDGRV SRU $(125
$VRFLDFLyQ (VSDxROD GH 1RUPDOL]DFLyQ \ &HUWLILFDFLyQ TXH
FRQWLHQHQ HVSHFLILFDFLRQHV WpFQLFDV SDUD XQD DFWLYLGDG R SURGXFWR \
























0RGLILFDFLyQ GH OD ,7& VHJ~Q 5' 
,QVWDODGRU DXWRUL]DGR HQ EDMD WHQVLyQ HV OD SHUVRQD ItVLFD TXH UHDOL]D PDQWLHQH R
UHSDUD ODV LQVWDODFLRQHV HOpFWULFDV HQ HO iPELWR GHO 5HJODPHQWR (OHFWURWpFQLFR SDUD
%DMD WHQVLyQ \ VXV ,7&V 'HEHUi GHVDUUROODU VX DFWLYLGDG HQ HO VHQR GH XQD HPSUHVD
LQVWDODGRUD GH EDMD WHQVLyQ KDELOLWDGD
(PSUHVD LQVWDODGRUD HQ EDMD WHQVLyQ HV OD SHUVRQD ItVLFD TXH UHDOL]D PDQWLHQH R
UHSDUD ODV LQVWDODFLRQHV HOpFWULFDV HQ HO iPELWR GHO 5HJODPHQWR (OHFWURWpFQLFR SDUD
%DMD WHQVLyQ \ VXV ,7&V 'HEHUiQ KDELOLWDUVH HQ OD &RPXQLGDG $XWyQRPD
LQGLFDQGR SDUD TXH FDWHJRUtD YD D GHVHPSHxDU VX DFWLYLGDG \ FXPSOLHQGR ORV
UHTXLVLWRV H[LJLGRV
&/$6,),&$&,Ï1 '( /26 ,167$/$'25(6
$8725,=$'26
 &$7(*25,$ %È6,&$
/RV LQVWDODGRUHV GH HVWD FDWHJRUtD SRGUiQ UHDOL]DU PDQWHQHU \ UHSDUDU ODV




/RV LQVWDODGRUHV GH OD FDWHJRUtD HVSHFLDOLVWD SRGUiQ UHDOL]DU PDQWHQHU \
UHSDUDU ODV LQVWDODFLRQHV GH OD FDWHJRUtD EiVLFD \ DGHPiV ODV
FRUUHVSRQGLHQWHV D
 ,QVWDODFLRQHV JHQHUDGRUDV GH EDMD WHQVLyQ
 /iPSDUDV GH GHVFDUJD HQ DOWD WHQVLyQ UyWXORV OXPLQRVRV
 4XLUyIDQRV \ VDODV GH LQWHUYHQFLyQ
 /RFDOHV FRQ ULHJR GH LQFHQGLR R H[SORVLyQ
 /tQHDV DpUHDV R VXEWHUUiQHDV SDUD GLVWULEXFLyQ GH HQHUJtD
 &RQWURO GH SURFHVRV
 6LVWHPDV GH VXSHUYLVLyQ FRQWURO \ DGTXLVLFLyQ GH GDWRV
 6LVWHPDV GH FRQWURO GLVWULEXLGRV
 6LVWHPDV GH DXWRPDWL]DFLyQ JHVWLyQ WpFQLFD GH OD HQHUJtD \






























 /DV LQVSHFFLRQHV VH UHDOL]DUiQ XQD
YH] HMHFXWDGDV ODV LQVWDODFLRQHV
 6HUiQ REMHWR GH LQVSHFFLyQ LQLFLDO
DTXHOODV TXH VH LQGLFDQ HQ OD ,7&
 6HUiQ REMHWR GH LQVSHFFLRQHV
SHULyGLFDV FDGD  DxRV ODV TXH
SUHFLVDURQ LQVSHFFLyQ LQLFLDO \ FDGD
 DxRV ODV LQVWDODFLRQHV FRPXQHV GH
HGLILFLRV GH YLYLHQGD FRQ 3!N:
8QLGDG'LGiFWLFD
ESTRUCTURA DE UNA 
INSTALACIÓN EN BT
1. Esquema general de las instalaciones.
2. Acometidas.



































 $FRPHWLGD DpUHD SRVDGD VREUH IDFKDGD
/RV FDEOHV SRVDGRV VREUH IDFKDGD VHUiQ DLVODGRV GH WHQVLyQ DVLJQDGD  N9 \ VX
LQVWDODFLyQ VH KDUi SUHIHUHQWHPHQWH EDMR FRQGXFWRV FHUUDGRV R FDQDOHV SURWHFWRUDV FRQ
WDSD GHVPRQWDEOH FRQ OD D\XGD GH XQ ~WLO
/RV WUDPRV HQ TXH OD DFRPHWLGD TXHGH D XQD DOWXUD VREUH HO VXHOR LQIHULRU D  P
GHEHUiQ SURWHJHUVH FRQ WXERV R FDQDOHV UtJLGRV
3DUD ORV FUXFHV GH ODV YtDV S~EOLFDV \ HVSDFLRV VLQ HGLILFDU \ GHSHQGLHQGR GH OD
ORQJLWXG GHO YDQR ORV FDEOHV SRGUiQ LQVWDODUVH DPDUUDGRV GLUHFWDPHQWH HQ DPERV
H[WUHPRV
(VWRV FUXFHV VH UHDOL]DUiQ GH PDQHUD TXH HO YDQR VHD OR PiV FRUWR SRVLEOH \ OD DOWXUD
PtQLPD QR VHD HQ QLQJ~Q FDVR LQIHULRU D P
 $FRPHWLGD DpUHD WHQVDGD VREUH SRVWHV
/RV FDEOHV VHUiQ DLVODGRV N9 \ SRGUiQ LQVWDODUVH VXVSHQGLGRV GH XQ FDEOH ILDGRU R
WDPELpQ PHGLDQWH OD XWLOL]DFLyQ GH XQ FRQGXFWRU QHXWUR ILDGRU
&XPSOLUiQ OR HVWDEOHFLGR HQ OD ,7&%7
&XDQGR ORV FDEOHV FUXFHQ VREUH YtDV S~EOLFDV R ]RQDV GH SRVLEOH FLUFXODFLyQ URGDGD OD
DOWXUD PtQLPD VREUH ODV FDOOHV \ FDUUHWHUDV QR VHUi HQ QLQJ~Q FDVR LQIHULRU D P
$FRPHWLGDV
 $FRPHWLGD VXEWHUUiQHD
(VWH WLSR GH LQVWDODFLyQ VH UHDOL]DUi GH DFXHUGR FRQ OR LQGLFDGR HQ OD ,7&%7
 $FRPHWLGD DpUHR ± VXEWHUUiQHD
(Q HO SDVR GH DFRPHWLGDV VXEWHUUiQHDV D DpUHDV HO FDEOH LUi SURWHJLGR GHVGH OD
SURIXQGLGDG HVWDEOHFLGD VHJ~Q ,7&%7 \ KDVWD XQD DOWXUD PtQLPD GH  P
 ,QVWDODFLyQ \ FDUDFWHUtVWLFDV JHQHUDOHV
9 &RQ FDUiFWHU JHQHUDO ODV DFRPHWLGDV VH UHDOL]DUiQ VLJXLHQGR ORV WUD]DGRV PiV
FRUWRV UHDOL]DQGR FRQH[LRQHV FXDQGR pVWDV VHDQ QHFHVDULDV PHGLDQWH VLVWHPDV R
GLVSRVLWLYRV DSURSLDGRV
9 /D DFRPHWLGD GLVFXUULUi SRU WHUUHQRV GH GRPLQLR S~EOLFRV H[FHSWR HQ DTXHOORV
FDVRV GH DFRPHWLGDV DpUHDV R VXEWHUUiQHDV HQ TXH KD\DQ VLGR DXWRUL]DGDV ODV
FRUUHVSRQGLHQWHV VHUYLGXPEUHV GH SDVR
9 (Q JHQHUDO VH GLVSRQGUi GH XQD VROD DFRPHWLGD SRU HGLILFLR 3RGUi VROLFLWDUVH XQD
VHJXQGD DFRPHWLGD HQ GHWHUPLQDGRV FDVRV 9HU QRUPDWLYDV SDUWLFXODUHV
GLVWULEXLGRUD
9 /D FDtGD GH WHQVLyQ Pi[LPD DGPLVLEOH VHUi OD TXH OD HPSUHVD GLVWULEXLGRUD WHQJD
HVWDEOHFLGD HQ VX UHSDUWR GH FDtGDV GH WHQVLyQ HQ ORV HOHPHQWRV TXH FRQVWLWX\HQ OD
UHG
,QVWDODFLRQHVGHHQODFH
,QVWDODFLyQ TXH XQH OD FDMD JHQHUDO GH SURWHFFLyQ R FDMDV JHQHUDOHV GH SURWHFFLyQ LQFOXLGDV
pVWDV FRQ ODV LQVWDODFLRQHV UHFHSWRUDV GHO XVXDULR R LQVWDODFLRQHV LQWHULRUHV
9 &RPLHQ]D HQ HO ILQDO GH OD DFRPHWLGD \ WHUPLQD HQ ORV GLVSRVLWLYRV SULYDGRV GH
PDQGR \ SURWHFFLyQ
9 'LVFXUUH SRU OXJDUHV GH XVR FRP~Q \ TXHGDUiQ HQ SURSLHGDG GHO XVXDULR HO












 5HG GH GLVWULEXFLyQ
 $FRPHWLGD
 &DMD JHQHUDO GH SURWHFFLyQ
 /tQHD JHQHUDO GH DOLPHQWDFLyQ
 ,QWHUUXSWRU JHQHUDO GH PDQLREUD
 &DMD GH GHULYDFLyQ
 (PSOD]DPLHQWR GH FRQWDGRUHV
 'HULYDFLyQ LQGLYLGXDO
 )XVLEOH GH VHJXULGDG
 &RQWDGRU
 &DMD SDUD LQWHUUXSWRU GH FRQWURO GH
SRWHQFLD






















/D FDMD JHQHUDO GH SURWHFFLyQ &*3 VHxDOD HO SULQFLSLR GH OD SURSLHGDG GH ODV LQVWDODFLRQHV
GHO FOLHQWH VLHQGR OD FDMD \ VX FRQWHQLGR SURSLHGDG GHO FOLHQWH
6X IXQFLyQ HV SURWHJHU FRQWUD VREUHFDUJDV \ FRUWRFLUFXLWRV OD /tQHD *HQHUDO GH $OLPHQWDFLyQ
/*$
3DUD KRPRJHQHL]DU ODV FRPSDxtDV VXPLQLVWUDGRUDV WLHQHQ VHOHFFLRQDGRV DOJXQRV WLSRV GH &*3
\ &30 TXH KDQ VLGR DSUREDGRV SRU OD $GPLQLVWUDFLyQ 3~EOLFD \ TXH VH UHFRJHQ HQ VXV
QRUPDV SDUWLFXODUHV
(PSOD]DPLHQWR H LQVWDODFLyQ
 6H LQVWDODUiQ HQ ODV IDFKDGDV H[WHULRUHV GH ORV HGLILFLRV HQ OXJDUHV GH OLEUH \ SHUPDQHQWH
DFFHVR
 6X VLWXDFLyQ VH ILMDUi GH FRP~Q DFXHUGR HQWUH OD SURSLHGDG \ OD HPSUHVD VXPLQLVWUDGRUD
 (Q HGLILFLRV FRQ FHQWUR GH WUDQVIRUPDFLyQ SURSLR SDUD GLVWULEXFLyQ HQ EDMD WHQVLyQ ORV
IXVLEOHV GHO FXDGUR GH EDMD WHQVLyQ SRGUiQ XWLOL]DUVH FRPR SURWHFFLyQ GH OD /*$
GHVHPSHxDQGR OD IXQFLyQ GH FDMD JHQHUDO GH SURWHFFLyQ ,EHUGUROD 07  GH 
³1RUPD GH ,QVWDODFLRQHV GH (QODFH´ GLFH TXH VLHPSUH TXH VHD SRVLEOH VH FRODFDUi &*3
SDUD IDFLOLWDU OD UHSRVLFLyQ GHO VHUYLFLR
,QVWDODFLRQHVGHHQODFH
 6L OD DFRPHWLGD HV DpUHD SRGUiQ LQVWDODUVH HQ PRQWDMH VXSHUILFLDO D XQD DOWXUD VREUH HO
VXHOR HQWUH  P \  P
 6L HVWD SUHYLVWR HO SDVR GH OD UHG DpUHD D VXEWHUUiQHD OD &*3 VH VLWXDUi FRPR VL VH WUDWDVH
GH XQD DFRPHWLGD VXEWHUUiQHD
 6L OD DFRPHWLGD HV VXEWHUUiQHD VH LQVWDODUi HQ XQ QLFKR HQ SDUHG FRQ SXHUWD PHWiOLFD
JUDGR GH SURWHFFLyQ ,.  \ SURWHJLGD FRQWUD OD FRUURVLyQ &RQ FHUUDGXUD R FDQGDGR GH
HPSUHVD
 1R VH DORMDUiQ PiV GH GRV &*3 HQ HO LQWHULRU GHO PLVPR QLFKR XQD FDMD SRU FDGD /*$
 &XDQGR SDUD XQ VXPLQLVWUR VH SUHFLVHQ PiV GH GRV FDMDV SRGUiQ XWLOL]DUVH RWUDV




 /DV FDMDV JHQHUDOHV GH SURWHFFLyQ FRUUHVSRQGHUiQ D XQR GH ORV WLSRV UHFRJLGRV HQ ODV
QRUPDV SDUWLFXODUHV GH OD HPSUHVD VXPLQLVWUDGRUD
 'HQWUR GH ODV PLVPDV VH LQVWDODUiQ FRUWDFLUFXLWRV IXVLEOHV HQ WRGRV ORV FRQGXFWRUHV GH IDVH
R SRODUHV FLOtQGULFRV R GH FXFKLOODV FRQ SRGHU GH FRUWH DO PHQRV LJXDO D OD FRUULHQWH GH
FRUWRFLUFXLWR SUHYLVWD
 (O QHXWUR HVWDUi FRQVWLWXLGR SRU XQD FRQH[LyQ DPRYLEOH VLWXDGD D OD L]TXLHUGD GH ODV IDVHV
\ SRGUi GLVSRQHU WDPELpQ GH XQ ERUQH GH SXHVWD D WLHUUD
 (O HVTXHPD GH FDMD JHQHUDO GH SURWHFFLyQ D XWLOL]DU HVWDUi HQ IXQFLyQ GH ODV QHFHVLGDGHV
GHO VXPLQLVWUR VROLFLWDGR GHO WLSR GH UHG GH DOLPHQWDFLyQ \ OR GHWHUPLQDUi OD HPSUHVD
VXPLQLVWUDGRUD





7LSRV \ FDUDFWHUtVWLFDV GH &*3V
$XQTXH WDO FRPR SRGHPRV YHU GLVSRQHPRV GH
PXFKRV WLSRV GH HVTXHPDV QR WRGRV VRQ
DGPLWLGRV SRU WRGDV ODV HPSUHVDV
VXPLQLVWUDGRUDV 3RU OR WDQWR D OD KRUD GH
DGRSWDU XQD VROXFLyQ FRQFUHWD WHQGUHPRV TXH
HOHJLU GHQWUR GH ORV HVTXHPDV KRPRORJDGRV HQ










&30 (03/$=$0,(172 ( ,17$/$&,Ï1
 6H FRORFDUiQ VREUH ODV
IDFKDGDV H[WHULRUHV GH ORV
HGLILFLRV HQ OXJDUHV GH OLEUH
DFFHVR
 1R VH DGPLWLUi HO PRQWDMH
VXSHUILFLDO
 /RV GLVSRVLWLYRV GH OHFWXUD
GH ORV HTXLSRV GH PHGLGD
GHEHUiQ HVWDU LQVWDODGRV D
XQD DOWXUD FRPSUHQGLGD
HQWUH  P \  P
,QVWDODFLRQHVGHHQODFH
/tQHDJHQHUDOGHDOLPHQWDFLyQ/*$,7&
(V OD OtQHD TXH XQH OD &*3 FRQ OD FHQWUDOL]DFLyQ GH FRQWDGRUHV R HTXLSR GH PHGLGD TXH
DOLPHQWD /D OtQHD JHQHUDO GH DOLPHQWDFLyQ GLVFXUULUi VDOYR LPSRVLELOLGDG PDQLILHVWD SRU
]RQD GH XVR FRP~Q
&XDQGR OD &*3 HVWp MXQWR DO HTXLSR GH PHGLGD DOLPHQWDFLyQ GH XQ VROR FOLHQWH XVR GH &30
OD /*$ QR VH FRQVLGHUDUi




 7XERV HQ PRQWDMH VXSHUILFLDO
 &RQGXFWRV FHUUDGRV GH IiEULFD
 &DQDOHV SURWHFWRUHV FHUUDGRV UHJLVWUDEOHV \ SUHFLQWDEOHV HQ PRQWDMH VXSHUILFLDO
7RGRV ORV FRQGXFWRUHV WHQGUiQ XQD WHQVLyQ DVLJQDGD GH  9    .9 FRQ FODVH GH
DLVODPLHQWR VHJ~Q QRUPDV GH OD HPSUHVD VXPLQLVWUDGRUD
 5=. $6 3ROLHWLOHQR UHWLFXODGR 5 FXELHUWD GH 3ROLROHILQD QR SURSDJDGRU
GH OD OODPD \ EDMD HPLVLyQ GH KXPRV
 '=. $6 (WLOHQR 3URSLOHQR ' FXELHUWD GH 3ROLROHILQD QR SURSDJDGRU GH OD
OODPD \ EDMD HPLVLyQ GH KXPRV
,QVWDODFLRQHVGHHQODFH
$GHPiV GHEH WHQHUVH HQ FXHQWD OR VLJXLHQWH
 /RV FRQGXFWRUHV D XWLOL]DU WUHV GH IDVH \ XQR GH QHXWUR VHUiQ GH FREUH R DOXPLQLR
XQLSRODUHV \ DLVODGRV
 /RV WXERV \ FDQDOHV SXHGHQ VHU GH 39& X RWURV PDWHULDOHV VLHPSUH TXH VHDQ QR
SURSDJDGRUHV GH OD OODPD
 /D VHFFLyQ GH ORV FDEOHV VHUi XQLIRUPH HQ WRGR VX UHFRUULGR \ VLQ HPSDOPHV





&RQ FDUiFWHU JHQHUDO OD FHQWUDOL]DFLyQ HVWDUi IRUPDGD SRU XQR R YDULRV PyGXORV R FRQMXQWRV
GHVWLQDGRV D DOEHUJDU IXQGDPHQWDOPHQWH HO HPEDUUDGR JHQHUDO ORV IXVLEOHV GH VHJXULGDG
ORV DSDUDWRV GH PHGLGD HO HPEDUUDGR JHQHUDO GH SURWHFFLyQ ERUQHV GH VDOLGD \ SXHVWD D
WLHUUD
/RV FRQWDGRUHV \ GHPiV GLVSRVLWLYRV SDUD OD PHGLGD GH OD HQHUJtD HOpFWULFD SRGUiQ HVWDU
XELFDGRV HQ PyGXORV FDMDV FRQ WDSDV SUHFLQWDEOHV SDQHOHV R DUPDULRV
,QVWDODFLRQHVGHHQODFH
&2/2&$&,Ï1 )250$ ,1',9,'8$/ &30
 6H XWLOL]DUi VyOR FXDQGR VH WUDWH GH XQ VXPLQLVWUR D XQ ~QLFR XVXDULR R D GRV XVXDULRV
DOLPHQWDGRV GHVGH XQ PLVPR OXJDU
 6H KDUi XVR GH OD &DMD GH 3URWHFFLyQ \ 0HGLGD &30 GH ORV WLSRV \ FDUDFWHUtVWLFDV YLVWRV
DQWHULRUPHQWH \ TXH UH~QH HQ OD PLVPD ORV IXVLEOHV JHQHUDOHV GH SURWHFFLyQ HO FRQWDGRU \
HO GLVSRVLWLYR SDUD GLVFULPLQDFLyQ KRUDULD







3DUD FDGD FRQFHQWUDFLyQ KDEUi GH SUHYHUVH XQ DUPDULR R XQ ORFDO DGHFXDGR D HVWH ILQ GRQGH
VH FRORFDUiQ ORV GLVWLQWRV HOHPHQWRV QHFHVDULRV SDUD VX LQVWDODFLyQ
&XDQGR HO Q~PHUR GH FRQWDGRUHV D LQVWDODU VHD VXSHULRU D  VHUi REOLJDWRULD VX XELFDFLyQ
HQ ORFDO
(Q IXQFLyQ GH OD QDWXUDOH]D \ Q~PHUR GH FRQWDGRUHV \ Q GH ODV SODQWDV GHO HGLILFLR OD
FRQFHQWUDFLyQ GH ORV FRQWDGRUHV VH VLWXDUi GH OD IRUPD VLJXLHQWH
 (Q HGLILFLRV GH KDVWD  SODQWDV VH FRORFDUiQ HQ OD SODQWD EDMD HQWUHVXHOR R SULPHU
VyWDQR
 (Q HGLILFLRV VXSHULRUHV D  SODQWDV VH SRGUi FRQFHQWUDU SRU SODQWDV LQWHUPHGLDV
FRPSUHQGLHQGR FDGD FRQFHQWUDFLyQ ORV FRQWDGRUHV GH  R PiV SODQWDV
 3RGUiQ GLVSRQHUVH FRQFHQWUDFLRQHV SRU SODQWDV FXDQGR HO Q~PHUR GH FRQWDGRUHV























&DUDFWHUtVWLFDV HQ PRQWDMH HQ /2&$/
(VWH ORFDO TXH HVWDUi GHGLFDGR ~QLFD \ H[FOXVLYDPHQWH D HVWH ILQ SXGLHQGR DORMDU DGHPiV HO
FXDGUR JHQHUDO GH PDQGR \ SURWHFFLyQ GH ORV VHUYLFLRV FRPXQHV GHO HGLILFLR (O ORFDO HVWDUi
VXMHWR D ODV VLJXLHQWHV FRQGLFLRQHV
 (VWDUi VLWXDGR HQ OD SODQWD EDMD HQWUHVXHOR R SULPHU VyWDQR VDOYR FXDQGR H[LVWDQ
FRQFHQWUDFLRQHV SRU SODQWDV OR PiV SUy[LPR SRVLEOH D OD HQWUDGD GHO HGLILFLR
 6HUi GH IiFLO \ OLEUH DFFHVR
 1R VHUYLUi GH SDVR QL DFFHVR D RWURV ORFDOHV \ GLVSRQGUi GH YHQWLODFLyQ \ GH LOXPLQDFLyQ
VXILFLHQWH
 /D DOWXUD PtQLPD VHUi GH  P \ OD DQFKXUD PtQLPD HQ SDUHGHV RFXSDGDV SRU
FRQWDGRUHV GH P
 /D GLVWDQFLD OLEUH GHVGH OD SDUHG GRQGH VH LQVWDOH OD FRQFHQWUDFLyQ GH FRQWDGRUHV KDVWD HO
REVWiFXOR TXH WHQJD HQIUHQWH VHUi GH  P /D GLVWDQFLD HQWUH ORV ODWHUDOHV GH GLFKD
FRQFHQWUDFLyQ \ VXV SDUHGHV FROLQGDQWHV VHUi GH  FP
 /D SXHUWD GH DFFHVR DEULUi KDFLD HO H[WHULRU \ WHQGUi XQD GLPHQVLyQ PtQLPD GH  [  P
\ HVWDUi HTXLSDGD FRQ OD FHUUDGXUD TXH WHQJD QRUPDOL]DGD OD HPSUHVD GLVWULEXLGRUD
 'HQWUR GHO ORFDO H LQPHGLDWR D OD HQWUDGD GHEHUi LQVWDODUVH XQ HTXLSR DXWyQRPR GH
DOXPEUDGR GH HPHUJHQFLD GH DXWRQRPtD QR LQIHULRU D  KRUD \ SURSRUFLRQDQGR XQ QLYHO
PtQLPR GH LOXPLQDFLyQ GH  OX[











6X PLVLyQ HV GHMDU IXHUD GH VHUYLFLR HQ FDVR GH
QHFHVLGDG WRGD OD FRQFHQWUDFLyQ GH FRQWDGRUHV
(V REOLJDWRULR SDUD FRQFHQWUDFLRQHV GH PiV GH
GRV XVXDULRV
(VWD XQLGDG VH LQVWDODUi HQ XQD HQYROYHQWH GH
GREOH DLVODPLHQWR LQGHSHQGLHQWH TXH FRQWHQGUi
XQ LQWHUUXSWRU GH FRUWH RPQLSRODU GH DSHUWXUD
HQ FDUJD \ TXH JDUDQWLFH TXH HO QHXWUR QR VHD
FRUWDGR DQWHV TXH ORV RWURV SRORV
&XDQGR H[LVWD PiV GH XQD /*$ VH FRORFDUi XQ
LQWHUUXSWRU SRU FDGD XQD GH HOODV
(O LQWHUUXSWRU VHUi FRPR PtQLPR GH  $ SDUD
SUHYLVLRQHV GH FDUJD KDVWD  N: \ GH  $








(V OD SDUWH GH OD LQVWDODFLyQ TXH SDUWLHQGR GH OD /*$ VXPLQLVWUD HQHUJtD HOpFWULFD D XQD
LQVWDODFLyQ GH XVXDULR
6H LQLFLD HQ HO HPEDUUDGR JHQHUDO \ FRPSUHQGH ORV IXVLEOHV GH VHJXULGDG HO FRQMXQWR GH
PHGLGD \ ORV GLVSRVLWLYRV JHQHUDOHV GH PDQGR \ SURWHFFLyQ
/DV GHULYDFLRQHV LQGLYLGXDOHV HVWDUiQ FRQVWLWXLGDV SRU
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH WXERV HPSRWUDGRV
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH WXERV HQWHUUDGRV
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH WXERV HQ PRQWDMH VXSHUILFLDO
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH FDQDOHV SURWHFWRUDV FX\D WDSD VyOR VH SXHGD
DEULU FRQ OD D\XGD GH XQ ~WLO
 &DQDOL]DFLRQHV HOpFWULFDV SUHIDEULFDGDV VHJ~Q 81( (1 
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH FRQGXFWRV FHUUDGRV GH REUD
,QVWDODFLRQHVGHHQODFH
,167$/$&,Ï1
 /DV GHULYDFLRQHV LQGLYLGXDOHV GHEHUiQ GLVFXUULU SRU OXJDUHV GH XVR FRP~Q
 /RV WXERV \ FDQDOHV SURWHFWRUDV SHUPLWLUiQ DPSOLDU OD VHFFLyQ GH ORV FRQGXFWRUHV HQ XQ

 /RV GLiPHWURV H[WHULRUHV QRPLQDOHV PtQLPRV GH ORV WXERV HQ GHULYDFLRQHV LQGLYLGXDOHV
VHUiQ GH  PP
 6H GLVSRQGUi GH XQ WXER GH UHVHUYD SRU FDGD  ', SDUD DWHQGHU IiFLO SRVLEOHV
DPSOLDFLRQHV
 (Q ORFDOHV GRQGH QR HVWp GHILQLGD VX SDUWLFLyQ VH LQVWDODUi FRPR PtQLPR XQ WXER SRU
FDGD  P 
 &XDQGR GLVFXUUDQ YHUWLFDOPHQWH VH DORMDUiQ HQ HO LQWHULRU GH XQD FDQDODGXUD R FRQGXFWR
GH REUD TXH FDUHFHUi GH FXUYDV \ HVWDUi FHUUDGR FRQYHQLHQWHPHQWH /DV GLPHQVLRQHV VH
PXHVWUDQ HQ OD VLJXLHQWH WDEOD
,QVWDODFLRQHVGHHQODFH
&21'8&725(6
 (O Q~PHUR GH FRQGXFWRUHV GHSHQGHUi GHO Q~PHUR GH IDVHV QHFHVDULDV &DGD ', OOHYDUi VX
FRQGXFWRU QHXWUR GH SURWHFFLyQ H KLOR GH PDQGR VL HV QHFHVDULR SDUD SRVLELOLWDU OD
DSOLFDFLyQ GH GLIHUHQWHV WDULIDV FRQ FRQWDGRUHV FRQ WHOHJHVWLyQ QR HV QHFHVDULR 
 1R VH DGPLWLUi FRQGXFWRU QHXWUR QL FRQGXFWRU GH SURWHFFLyQ FRP~Q SDUD GLVWLQWRV
VXPLQLVWURV
 /RV FDEOHV QR SUHVHQWDUiQ HPSDOPHV \ VX VHFFLyQ VHUi XQLIRUPH
 /RV FRQGXFWRUHV D XWLOL]DU VHUiQ GH FREUH R DOXPLQLR DLVODGRV \ QRUPDOPHQWH XQLSRODUHV
GH  9 6H VHJXLUi HO FyGLJR GH FRORUHV LQGLFDGR HQ OD ,7&%7,EHUGUROD VyOR
DGPLWH FRQGXFWRUHV GH FREUH
 3DUD HO FDVR GH FDEOHV PXOWLFRQGXFWRUHV R GH GHULYDFLRQHV LQGLYLGXDOHV HQ WXERV
HQWHUUDGRV HO DLVODPLHQWR VHUi GH N9
 /RV FDEOHV VHUiQ QR SURSDJDGRUHV GHO LQFHQGLR \ FRQ HPLVLyQ GH KXPRV \ RSDFLGDG
UHGXFLGD
 (6=. $6 XQLSRODU FRQ DLVODPLHQWR GH SROLROHILQD = 81(  
 5=. $6 DLVODPLHQWR GH SROLHWLOHQR UHWLFXODGR 5 \ FXELHUWD GH SROLROHILQD
=81( 
 '=. $6 DLVODPLHQWR GH HWLOHQR SURSLOHQR ' \ FXELHUWD GH SROLROHILQD = 81(

 (O FRQGXFWRU QHXWUR GHEHUi HQ JHQHUDO VHU GH OD PLVPD VHFFLyQ TXH ORV FRQGXFWRUHV GH
IDVH
 /D VHFFLyQ PtQLPD VHUi GH  PPð GH FREUH SDUD ORV FDEOHV SRODUHV QHXWUR \ SURWHFFLyQ \
GH  PPð SDUD HO KLOR GH PDQGR TXH VHUi GH FRORU URMR
,QVWDODFLRQHVGHHQODFH
'LVSRVLWLYRVGHPDQGR\SURWHFFLyQ,7&
(V HO TXH DORMD WRGRV ORV GLVSRVLWLYRV JHQHUDOHV GH PDQGR \ SURWHFFLyQ GH OD LQVWDODFLyQ
LQWHULRU GH OD YLYLHQGD R ORFDO /RV GLVSRVLWLYRV LQGLYLGXDOHV GH PDQGR \ SURWHFFLyQ GH FDGD
XQR GH ORV FLUFXLWRV TXH VRQ HO RULJHQ GH OD LQVWDODFLyQ LQWHULRU SRGUiQ LQVWDODUVH HQ HO
PLVPR FXDGUR GH GLVWULEXFLyQ R HQ FXDGURV VHSDUDGRV
(Q YLYLHQGDV \ HQ ORFDOHV FRPHUFLDOHV H LQGXVWULDOHV HQ ORV TXH SURFHGD VH FRORFDUi XQD FDMD
SDUD HO LQWHUUXSWRU FRQWURO GH SRWHQFLD ,&3 LQPHGLDWDPHQWH DQWHV GH ORV GHPiV
GLVSRVLWLYRV HQ FRPSDUWLPHQWR LQGHSHQGLHQWH \ SUHFLQWDEOH
/D XELFDFLyQ HQ YLYLHQGDV VHUi MXQWR D OD SXHUWD GH HQWUDGD \ HQ ORFDOHV FRPHUFLDOHV H
LQGXVWULDOHV GHEHUiQ VLWXDUVH OR PiV SUy[LPR D XQD SXHUWD GH HQWUDGD QR SXGLHQGR VHU
DFFHVLEOHV DO S~EOLFR VDOYR HQ YLYLHQGDV
/D DOWXUD GH XELFDFLyQ GHVGH HO QLYHO GHO VXHOR VHUi GH
  D  P SDUD YLYLHQGDV
 !  P SDUD ORFDOHV FRPHUFLDOHV
,QVWDODFLRQHVGHHQODFH
&20326,&,Ï1
 ,QWHUUXSWRU FRQWURO GH SRWHQFLD ,&3
9 (O ,&3 VH XWLOL]D SDUD VXPLQLVWURV HQ EDMD WHQVLyQ \ KDVWD XQD LQWHQVLGDG GH  $
9 3DUD VXPLQLVWURV GH LQWHQVLGDG VXSHULRU D  $ QR VH XWLOL]D HO ,&3 VLQR TXH VH
XWLOL]DUiQ PD[tPHWURV R LQWHJUDGRUHV LQFRUSRUDGRV DO HTXLSR GH PHGLGD GH HQHUJtD
HOpFWULFD (Q HVWRV FDVRV QR HV SUHFHSWLYD OD LQVWDODFLyQ GH OD FDMD SDUD ,&3
9 (O ,&3 QR SXHGH FRQVLGHUDUVH FRPR HOHPHQWR GH SURWHFFLyQ \ GH GHVFRQH[LyQ SRU
HOOR GHEHUi HVWDU DFRPSDxDGR GH XQ LQWHUUXSWRU JHQHUDO DXWRPiWLFR GH FRUWH
RPQLSRODU
 ,QWHUUXSWRUHV DXWRPiWLFRV PDJQHWRWpUPLFRV
9 'LVSRVLWLYRV GH SURWHFFLyQ FRQWUD VREUHFDUJDV \ FRUWRFLUFXLWRV
9 8Q LQWHUUXSWRU PDJQHWRWpUPLFR JHQHUDO \ XQR SDUD FDGD XQR GH ORV FLUFXLWRV TXH
SDUWHQ GHO FXDGUR
 ,QWHUUXSWRU R LQWHUUXSWRUHV GLIHUHQFLDOHV
9 'HVWLQDGR D OD SURWHFFLyQ FRQWUD FRQWDFWRV LQGLUHFWRV GH WRGRV ORV FLUFXLWRV
9 /D LQVWDODFLyQ GHEHUi WHQHU XQ LQWHUUXSWRU GLIHUHQFLDO FRPR PtQLPR
,QVWDODFLRQHVGHHQODFH
 /LPLWDGRU GH VREUHWHQVLRQHV
9 'LVSRVLWLYR GH SURWHFFLyQ FRQWUD VREUHWHQVLRQHV VHJ~Q ,7&%7  VL IXHVH
QHFHVDULR
&$5$&7(5Ë67,&$6 35,1&,3$/(6
 (O LQWHUUXSWRU JHQHUDO DXWRPiWLFR ,*$ GH FRUWH RPQLSRODU WHQGUi SRGHU GH FRUWH
VXILFLHQWH SDUD OD LQWHQVLGDG GH FRUWRFLUFXLWR TXH SXHGD SURGXFLUVH HQ HO SXQWR GH VX
LQVWDODFLyQ GH  $ FRPR PtQLPR
 /RV GHPiV LQWHUUXSWRUHV DXWRPiWLFRV \ GLIHUHQFLDOHV GHEHUiQ UHVLVWLU ODV FRUULHQWHV GH
FRUWRFLUFXLWR TXH SXHGDQ SUHVHQWDUVH HQ HO SXQWR GH VX LQVWDODFLyQ
 /D VHQVLELOLGDG GH ORV LQWHUUXSWRUHV GLIHUHQFLDOHV UHVSRQGHUi D OR VHxDODGR HQ OD
,QVWUXFFLyQ ,7&%7
 /RV GLVSRVLWLYRV GH SURWHFFLyQ FRQWUD VREUHFDUJDV \ FRUWRFLUFXLWRV GH ORV FLUFXLWRV
LQWHULRUHV VHUiQ GH FRUWH RPQLSRODU \ WHQGUiQ ORV SRORV SURWHJLGRV TXH FRUUHVSRQGD DO
Q~PHUR GH IDVHV GHO FLUFXLWR TXH SURWHJHQ
 6XV FDUDFWHUtVWLFDV GH LQWHUUXSFLyQ HVWDUiQ GH DFXHUGR FRQ ODV FRUULHQWHV DGPLVLEOHV GH ORV
FRQGXFWRUHV GHO FLUFXLWR TXH SURWHJHQ
,QVWDODFLRQHVGHHQODFH







6RQ ODV OtQHDV TXH SDUWHQ GHVGH HO FXDGUR JHQHUDO GH PDQGR \ SURWHFFLyQ \ GDQ VXPLQLVWUR D
ORV GLIHUHQWHV UHFHSWRUHV GH OD LQVWDODFLyQ ,7&  D ,7& 
/RV VLVWHPDV GH LQVWDODFLyQ SHUPLWLGRV VRQ ORV VLJXLHQWHV
 &RQGXFWRUHV DLVODGRV EDMR WXERV SURWHFWRUHV
 &RQGXFWRUHV DLVODGRV ILMDGRV GLUHFWDPHQWH VREUH ODV SDUHGHV
 &RQGXFWRUHV DLVODGRV HQWHUUDGRV
 &RQGXFWRUHV DLVODGRV GLUHFWDPHQWH HPSRWUDGRV HQ HVWUXFWXUDV
 &RQGXFWRUHV DpUHRV
 &RQGXFWRUHV DLVODGRV HQ HO LQWHULRU GH KXHFRV GH OD FRQVWUXFFLyQ
 &RQGXFWRUHV DLVODGRV EDMR FDQDOHV SURWHFWRUDV
 &RQGXFWRUHV DLVODGRV EDMR PROGXUDV
 &RQGXFWRUHV DLVODGRV HQ EDQGHMDV R VRSRUWH GH EDQGHMDV
 &DQDOL]DFLRQHV HOpFWULFDV SUHIDEULFDGDV
$63(&726 *(1(5$/(6
 6H VXEGLYLGLUiQ HQ FLUFXLWRV GH IRUPD TXH XQD SHUWXUEDFLyQ VROR DIHFWH D FLHUWDV SDUWHV GH
OD LQVWDODFLyQ VHJ~Q
9 (YLWDU LQWHUUXSFLRQHV LQQHFHVDULDV GH WRGR HO FLUFXLWR
9 )DFLOLWDU OD YHULILFDFLyQ HQVD\R \ PDQWHQLPLHQWR
9 (YLWDU ULHVJRV GH IXQFLRQDPLHQWR HQ FDVR GH XQ FRUWRFLUFXLWR
9 (TXLOLEUDGR GH FDUJDV
,QVWDODFLRQHVLQWHULRUHV
 1R VH SHUPLWH OD XQLyQ GH FRQGXFWRUHV PHGLDQWH FRQH[LRQHV \R GHULYDFLRQHV SRU VLPSOH
UHWRUFLPLHQWR R DUUROODPLHQWR HQWUH Vt GH ORV FRQGXFWRUHV 'HEHUi UHDOL]DUVH VLHPSUH
XVDQGR ERUQHV GH FRQH[LyQ LQGLYLGXDOHV UHJOHWDV HWF
 /DV FRQH[LRQHV VLHPSUH VH UHDOL]DUiQ HQ HO LQWHULRU GH FDMDV GH HPSDOPH \R GHULYDFLyQ
VDOYR FDVRV SDUWLFXODUHV ,7&%7 
 'LVSRVLFLyQ GH ODV FDQDOL]DFLRQHV
9 'LVWDQFLD PtQLPD GH  FP FRQ RWUDV FDQDOL]DFLRQHV QR HOpFWULFDV
9 (Q FDVR GH SUR[LPLGDG FRQ FDQDOL]DFLRQHV WpUPLFDV VH HVWDEOHFHUiQ PHGLGDV
DGHFXDGDV SDUD HYLWDU DOFDQ]DU WHPSHUDWXUDV SHOLJURVDV
9 1R VH GLVSRQGUiQ SRU GHEDMR GH FDQDOL]DFLRQHV GH DJXD YDSRU D PHQRV TXH VH
DGRSWHQ PHGLDGDV HVSHFLDOHV SDUD HYLWDU FRQGHQVDFLRQHV
9 /DV FDQDOL]DFLRQHV HOpFWULFDV \ QR HOpFWULFDV SRGUiQ LU SRU OD PLVPD FDQDO R KXHFR
FRQVWUXFFLyQ FXDQGR FXPSODQ XQD VHULH GH SUHPLVDV GH IRUPD VLPXOWDQHD ,7&%7

9 (VWDUiQ GLVSXHVWDV GH IRUPD TXH VH IDFLOLWH VX PDQLREUDELOLGDG LQVSHFFLyQ R DFFHVR
,QVWDODFLRQHVLQWHULRUHV
(MHPSOR GH ,QVWDODFLyQ GH YLYLHQGD
,QVWDODFLRQHVLQWHULRUHV











PREVISIÓN Y CÁLCULO DE POTENCIAS
1. Introducción.
2. Previsión en edificios destinados principalmente a
viviendas.
3. Previsión en otro tipo de edificaciones.
4. Cálculo de potencias en una instalación en BT.
5. Reparto y equilibrado de potencias
6. Ejercicios de aplicación
,QWURGXFFLyQ







3727$/  39,9,(1'$6 36(5*(1 3/2&&20(5 <2), 3*$5$-(6
/D FDUJD Pi[LPD SRU YLYLHQGD GHSHQGH GHO JUDGR GH XWLOL]DFLyQ TXH VH GHVHH
DOFDQ]DU 6H HVWDEOHFHQ ORV VLJXLHQWHV JUDGRV GH HOHFWULILFDFLyQ
(OHFWULILFDFLyQ %È6,&$
'HEH SHUPLWLU OD XWLOL]DFLyQ GH ORV DSDUDWRV HOpFWULFRV GH XVR FRP~Q
HQ OD YLYLHQGD
(OHFWULILFDFLyQ (/(9$'$
¾3UHYLVLyQ GH XWLOL]DFLyQ GH FLUFXLWRV VXSHULRU D OD EiVLFD
¾&DOHIDFFLyQ HOpFWULFD DFRQGLFLRQDPLHQWR GH DLUH VHFDGRUD HWF
¾6XSHUILFLH ~WLO VXSHULRU D  Pð






39,9,(1'$6  &V [30
/D FDUJD FRUUHVSRQGLHQWH D XQ
FRQMXQWR GH YLYLHQGDV VH REWHQGUi
PXOWLSOLFDQGR OD PHGLD DULWPpWLFD GH
ODV SRWHQFLDV SUHYLVWDV HQ FDGD
YLYLHQGD SRU HO IDFWRU GH
VLPXOWDQHLGDG FRUUHVSRQGLHQWH
3DUD HGLILFLRV FX\D LQVWDODFLyQ HVWp
SUHYLVWD OD DSOLFDFLyQ GH WDULID

























&XDQGR HQ OD DSOLFDFLyQ GH OD 1%(&3, VHD QHFHVDULR XQ VLVWHPD GH
YHQWLODFLyQ IRU]DGD SDUD OD HYDFXDFLyQ GH KXPRV GH LQFHQGLR VH HVWXGLDUi GH




























(V OD VXPD GH WRGDV ODV SRWHQFLDV QRPLQDOHV GH FDGD XQR GH ORV
UHFHSWRUHV
327(1&,$0È;,0$$'0,6,%/(
3RWHQFLD FX\D LQWHQVLGDG FRUUHVSRQGH FRQ OD ,1 GHO GLVSRVLWLYR GH
SURWHFFLyQ 3RU HMHPSOR SDUD XQ LQVWDODFLyQ PRQRIiVLFD TXH HVWi
SURWHJLGD FRQ XQ ,0 GH  $ FRQ XQ IDFWRU GH SRWHQFLD GH 
3RWHQFLD Pi[LPD DGPLVLEOH   [  [    :
&iOFXORGHSRWHQFLDVHQXQDLQVWDODFLyQHQ%7
327(1&,$'(&È/&8/2
3RWHQFLD TXH VH XVD SDUD UHDOL]DU ORV FiOFXORV GH OD LQVWDODFLyQ
HOpFWULFD
3&$/  302725(6 3$/80%5$'2 3$3$(/(9$'25(6 3275$6&$5*$6ā&6
&6 &RHILFLHQWHGHVLPXOWDQHLGDG
02725(6,7&%7
3&$/02725  ā302725 6yORXQPRWRU








$ SUHILMDU SRU HO ,QJHQLHUR \ GHSHQGHUi GH ODV FDUDFWHUtVWLFDV GH ODV
LQVWDODFLRQHV \ GH OD LQGXVWULD REMHWR GH SUR\HFWR
&iOFXORGHSRWHQFLDVHQXQDLQVWDODFLyQHQ%7
327(1&,$&2175$7$'$
3RWHQFLD TXH VH GHVHD FRQWUDWDU HQ OD
LQGXVWULD &RQVXOWDU FRQ OD (PSUHVD
6XPLQLVWUDGRUD
POTENCIA DE CONTRATACIÓN (Watios)
Amperios
ICP 
















/DV SRWHQFLDV GH ODV FDUJDV PRQRIiVLFDV GHEHQ UHSDUWLUVH GH OD IRUPD
























'HWHUPLQDU OD SUHYLVLyQ GH FDUJDV GHO HGLILFLR GHVWLQDGR SULQFLSDOPHQWH D
YLYLHQGDV FRQ ODV VLJXLHQWHV FDUDFWHUtVWLFDV
9 9LYLHQGDV FRQ JUDGR GH HOHFWULILFDFLyQ EiVLFR  :
9 9LYLHQGDV FRQ JUDGR GH HOHFWULILFDFLyQ HOHYDGR :
9 /RFDOHV FRPHUFLDOHV GH  P
9 /RFDO FRPHUFLDOHV GH  P
9 $VFHQVRUHV GH  N:
9 /iPSDUDV LQFDQGHVFHQWHV GH  : SDUD DOXPEUDGR GH SRUWDO HVFDOHUD \ RWURV
XVRV FRPXQHV
9 *DUDMH GH  P FRQ YHQWLODFLyQ IRU]DGD
(MHUFLFLR
(MHUFLFLRVGHDSOLFDFLyQ
'HWHUPLQDU OD SRWHQFLD GH FiOFXOR H LQVWDODGD GH OD VLJXLHQWH OtQHD
(MHUFLFLR
(MHUFLFLRVGHDSOLFDFLyQ
'HWHUPLQDU OD SRWHQFLD GH FiOFXOR H LQVWDODGD GH OD VLJXLHQWH OtQHD
(MHUFLFLR
(MHUFLFLRVGHDSOLFDFLyQ
'HWHUPLQDU OD SRWHQFLD LQVWDODGD \ SRWHQFLD GH FiOFXOR GHO VLJXLHQWH FXDGUR \ GH









DISEÑO Y CÁLCULO DE 
LÍNEAS ELÉCTRICAS EN BT
1. Generalidades.
2. Cálculo por caída de tensión.
3. Cálculo por capacidad térmica.
4. Sección del conductor neutro.
5. Sección del conductor de protección.
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;/3( .9 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Oā3āWDJā;59 XX$% M '
58 5HVLVWHQFLDGHOFRQGXFWRUSRUXQLGDGGHORQJLWXG
;8 5HDFWDQFLDGHOFRQGXFWRUSRUXQLGDGGHORQJLWXG
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&iOFXORSRUFDSDFLGDGWpUPLFD
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6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU
 'LiPHWUR GH WXER
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU
 'LiPHWUR GH WXER
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU
 'LiPHWUR GH WXER
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU
 'LiPHWUR GH WXER
127$ &RQVLGHUDU TXH OD SRWHQFLD GH FiOFXOR HV OD LQGLFDGD HQ HO GLEXMR
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU
 'LiPHWUR GH WXER
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD FDtGD GH WHQVLyQ Pi[LPD HQ OD OtQHD HV GH   6H SLGH
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD &RQVLGHUDU TXH OD
VHFFLyQ HV XQLIRUPH HQ WRGD OD OtQHD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU












6H SLGH SDUD /*$ \ 'HULYDFLRQHV ,QGLYLGXDOHV
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU













6H SLGH SDUD OD 'HULYDFLyQ LQGLYLGXDO \ OtQHDV LQWHULRUHV
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU












6H SLGH SDUD OD ', /&6 / / \ /
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU








6H SLGH SDUD OD / \ /
 6HFFLyQ GHO FRQGXFWRU SRU FDtGD GH WHQVLyQ \ FDSDFLGDG WpUPLFD
 1~PHUR GH FRQGXFWRUHV \ DQRWDFLyQ OLWHUDO GH OD OtQHD HQ HO HVTXHPD XQLILODU








CÁLCULO DE CORRIENTES DE 
CORTOCIRCUITO
1. Introducción.
2. Tipos de cortocircuito.
3. Intensidad máxima y mínima de c.c.
4. Cálculo de la c.c. en una instalación.
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'HWHUPLQDU HQ OD OtQHD
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDG PtQLPD GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR ³$´ SDUD
o ,FF0i[ =(4 )DVH   M P:
o ,FF0tQ =(4 )DVH   M P:
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
'HWHUPLQDU HQ OD OtQHD
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDG PtQLPD GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR ³$´ SDUD
o ,FF0i[ =(4 )DVH   M P:
o ,FF0i[ =(4 1HXWUR   M P:
o ,FF0tQ =(4 )DVH   M P:
o ,FF0tQ =(4 1HXWUR   M P:
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
'HWHUPLQDU HQ OD OtQHD
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDG PtQLPD GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR ³$´ SDUD
o ,FF0i[ =(4 )DVH   M P:
o ,FF0tQ =(4 )DVH   M P:
o ,FF0tQ =(4 1HXWUR   M P:
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
'HWHUPLQDU HQ OD OtQHD
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDG PtQLPD GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$
o &RQVLGHUDU XQD ,FFPi[$ GH N$
HQ HO SXQWR $
o &RQVLGHUDU HQ ODV OtQHDV DQWHULRUHV




'HWHUPLQDU HQ OD OtQHD
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDGHV PtQLPDV GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR ³$´ SDUD
o ,FF0i[ =(4 )DVH   M P:
o ,FF0tQ =(4 )DVH   M P:
o ,FF0tQ =(4 1HXWUR   M P:
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
'HWHUPLQDU SDUD /*$ ', \ ',
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDGHV PtQLPDV GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR GH
VXPLQLVWUR
o 8Q WUDIR GH  N9$
o /tQHD GH [ PP GH  PHWURV




'HWHUPLQDU WRGDV ODV OtQHDV 
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDGHV PtQLPDV GH FRUWRFLUFXLWR
3DUWLHQGR GH OD VHFFLyQ FDOFXODGD HQ OD OtQHD GHO (MHUFLFLR Q GH OD 8QLGDG 'LGiFWLFD 1
127$ &RQVLGHUDU KDVWD HO SXQWR GH
VXPLQLVWUR
o 8Q WUDIR GH  N9$
o /tQHD GH [ PP GH  PHWURV




'HWHUPLQDU SDUD WRGDV ODV OtQHDV
 ,QWHQVLGDG Pi[LPD GH FRUWRFLUFXLWR
 ,QWHQVLGDGHV PtQLPDV GH FRUWRFLUFXLWR
 ,QWHQVLGDG Pi[LPD GH FF GH FUHVWD HQ HO &*'












5. Protección contra sobretensiones.
6. Coordinación de protecciones.
7. Comprobación de la sección por cortocircuito.
8. Ejercicios de aplicación.
,QWURGXFFLyQ


















Hilo o lámina intercalada
)XVLEOHV
7LSRVGHIXVLEOHV
























&RQGLFLRQHV  ,%  ,QWHQVLGDGGHFiOFXORGHOFLUFXLWR$
 ,1  ,QWHQVLGDGQRPLQDORFDOLEUHGHOLQWHUUXSWRU
$
 ,=  ,QWHQVLGDGPi[LPDDGPLVLEOHGHOFRQGXFWRU
$
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,7& %7  7RGRV ORV LQWHUUXSWRUHV
DXWRPiWLFRV TXH SURWHJHQ FRQWUD
VREUHFDUJDV \ FRUWRFLUFXLWRV ORV

































 ,%  ,QWHQVLGDGGHFiOFXORGHOFLUFXLWR$
 ,1  ,QWHQVLGDGQRPLQDORFDOLEUHGHOLQWHUUXSWRU$



















































&ODVH $& (VWD HV OD FODVH HVWiQGDU $VHJXUD OD GHVFRQH[LyQ DQWH XQD FRUULHQWH
GLIHUHQFLDO DOWHUQD VHQRLGDO DSOLFDGD EUXVFDPHQWH R GH YDORU FUHFLHQWH
&ODVH $ HVWD FODVH SHUPLWH GHWHFWDU FRUULHQWHV GH IXJD DOWHUQDV R SXOVDQWHV FRQ
R VLQ FRPSRQHQWH FRQWLQXD DSOLFDGDV EUXVFDPHQWH R GH YDORU FUHFLHQWH /RV
LQWHUUXSWRUHV GLIHUHQFLDOHV GH HVWD FODVH VRQ HVSHFLDOPHQWH DSWRV SDUD SURWHJHU HTXLSRV
FRQ FRPSRQHQWHV HOHFWUyQLFRV DOLPHQWDGRV GLUHFWDPHQWH SRU OD UHG HOpFWULFD VLQ
FRQH[LyQ GH WUDQVIRUPDGRUHV
&ODVH % DSWRV SDUD ORV PLVPRV WLSRV GH FRUULHQWHV TXH OD FODVH $ HVWR
HV FRUULHQWH DOWHUQD \R FRQWLQXD SXOVDQWH \ DGHPiV SDUD FRUULHQWH FRQWLQXD DOLVDGD
,QWHUUXSWRUGLIHUHQFLDO
6HJ~QHOWLHPSRGHGLVSDUR
,QVWDQWiQHRV R 6HOHFWLYRV 6
/RV GLIHUHQFLDOHV VHOHFWLYRV SHUPLWHQ
DMXVWDU WLHPSRV GH UHWDUGR TXH
JDUDQWLFHQ OD VHOHFWLYLGDG HQ ODV
LQVWDODFLRQHV 6XHOHQ FRORFDUVH DJXDV
DUULED
6XSHULQPXQL]DGRV 6,RGH$OWDLQPXQLGDG$,R+,
(YLWD ODV GHVFRQH[LRQHV LQWHPSHVWLYDV SRU FRUULHQWHV GH DOWD IUHFXHQFLD
SURGXFLGDV HQWUH RWURV SRU ORV FLUFXLWRV LQIRUPiWLFRV FLUFXLWRV FRQ UHDFWDQFLDV
HOHFWUyQLFDV R ODV FRUULHQWHV LQGXFLGDV SRU ODV GHVFDUJDV GH RULJHQ DWPRVIpULFR
5HFRQH[LyQDXWRPiWLFD










3DUD JDUDQWL]DU OD VHOHFWLYLGDG SRU VHQVLELOLGDG HO GLVSRVLWLYR DJXDV DUULED




$UWtFXOR  GHO 5%7
³/RV VLVWHPDV GH SURWHFFLyQ SDUD ODV LQVWDODFLRQHV LQWHULRUHV R UHFHSWRUDV SDUD
EDMD WHQVLyQ LPSHGLUiQ ORV HIHFWRV GH ODV VREUHLQWHQVLGDGHV \ VREUHWHQVLRQHV TXH
SRU GLVWLQWDV FDXVDV FDEH SUHYHU HQ ODV PLVPDV \ UHVJXDUGDUiQ D VXV PDWHULDOHV \
HTXLSRV GH ODV DFFLRQHV \ HIHFWRV GH ORV DJHQWHV H[WHUQRV´
,7& %7   3URWHFFLyQ FRQWUD VREUHWHQVLRQHV HQ LQVWDODFLRQHV LQWHULRUHV R
UHFHSWRUDV
(VWD LQVWUXFFLyQ WUDWD GH OD SURWHFFLyQ GH ODV LQVWDODFLRQHV HOpFWULFDV LQWHULRUHV
FRQWUD ODV VREUHWHQVLRQHV WUDQVLWRULDV TXH VH WUDQVPLWHQ SRU ODV UHGHV GH
GLVWULEXFLyQ \ TXH VH RULJLQDQ IXQGDPHQWDOPHQWH FRPR FRQVHFXHQFLD GH ODV





































































































































/D )LOLDFLyQ HV OD WpFQLFD SRU OD FXDO VH DXPHQWD HO SRGHU GH FRUWH GH XQ
LQWHUUXSWRU DXWRPiWLFR DO FRRUGLQDUOR FRQ RWUR GLVSRVLWLYR GH SURWHFFLyQ FRORFDGR
DJXDV DUULED (VWD FRRUGLQDFLyQ KDFH SRVLEOH XVDU XQ GLVSRVLWLYR GH SURWHFFLyQ
FRQ XQ SRGHU GH FRUWH TXH HV PHQRU TXH OD FRUULHQWH Pi[LPD GH FRUWRFLUFXLWR
SUHYLVWD HQ XQ SXQWR GH OD LQVWDODFLyQ
(O SRGHU GH FRUWH GH XQ GLVSRVLWLYR SXHGH VHU PHQRU TXH HO FRUWRFLUFXLWR Pi[LPR
VLHPSUH TXH
 (VWp FRPELQDGR FRQ XQ GLVSRVLWLYR DJXDV DUULED TXH WHQJD HO SRGHU GH FRUWH
QHFHVDULR HQ VX SURSLR SXQWR GH LQVWDODFLyQ
 (O GLVSRVLWLYR DJXDV DEDMR \ OD FDQDOL]DFLyQ SURWHJLGD SXHGDQ UHVLVWLU OD





/D 6HOHFWLYLGDG FRQVLVWH HQ JDUDQWL]DU HO
IXQFLRQDPLHQWR GH OD SURWHFFLyQ LQPHGLDWDPHQWH
DJXDV DUULED GHO GHIHFWR JHQHUDGR HQ XQD OtQHD































VWt3DUD Que garantizada la sección elegida UNE 20460 4/43
En caso contrario, se deberá comprobar mediante la curva de 
limitación térmica del dispositivo de protección
NOTA: Aunque la UNE establezca  0,1s, observando las 





























































































 'HWHUPLQDU ODV FDUDFWHUtVWLFDV GHO LQWHUUXSWRU PDJQHWRWpUPLFR \ GHO LQWHUUXSWRU
GLIHUHQFLDO GH SURWHFFLyQ GH OD OtQHD
 &RPSUREDU OD VHFFLyQ SRU FRUWRFLUFXLWR
3DUWLHQGR SDUD HVWH HMHUFLFLR GH OD VHFFLyQ FDOFXODGD HQ OD 8QLGDG 'LGiFWLFD 1 \ GH ODV
LQWHQVLGDGHV GH FRUWRFLUFXLWR FDOFXODGDV HQ HO WHPD DQWHULRU GH HVWD 8QLGDG 'LGDFWLFD
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
3DUWLHQGR SDUD HVWH HMHUFLFLR GH OD VHFFLyQ FDOFXODGD HQ OD 8QLGDG 'LGiFWLFD 1 \ GH ODV
LQWHQVLGDGHV GH FRUWRFLUFXLWR FDOFXODGDV HQ HO WHPD DQWHULRU GH HVWD 8QLGDG 'LGDFWLFD
6H SLGH
 'HWHUPLQDU ODV FDUDFWHUtVWLFDV GHO LQWHUUXSWRU PDJQHWRWpUPLFR \ GHO LQWHUUXSWRU
GLIHUHQFLDO GH SURWHFFLyQ GH OD OtQHD
 &RPSUREDU OD VHFFLyQ SRU FRUWRFLUFXLWR
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
3DUWLHQGR SDUD HVWH HMHUFLFLR GH OD VHFFLyQ FDOFXODGD HQ OD 8QLGDG 'LGiFWLFD 1 \ GH ODV
LQWHQVLGDGHV GH FRUWRFLUFXLWR FDOFXODGDV HQ HO WHPD DQWHULRU GH HVWD 8QLGDG 'LGDFWLFD
6H SLGH
 'HWHUPLQDU ODV FDUDFWHUtVWLFDV GHO LQWHUUXSWRU PDJQHWRWpUPLFR \ GHO LQWHUUXSWRU
GLIHUHQFLDO GH SURWHFFLyQ GH OD OtQHD
 &RPSUREDU OD VHFFLyQ SRU FRUWRFLUFXLWR
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLRGH8'
3DUWLHQGR SDUD HVWH HMHUFLFLR GH ODV VHFFLRQHV FDOFXODGDV HQ OD 8QLGDG 'LGiFWLFD 1 \ GH
ODV LQWHQVLGDGHV GH FRUWRFLUFXLWR FDOFXODGDV HQ HO WHPD DQWHULRU GH HVWD 8QLGDG 'LGiFWLFD
6H SLGH
 'HWHUPLQDU ODV FDUDFWHUtVWLFDV GHO IXVLEOH GH OD ',
 'HWHUPLQDU ODV FDUDFWHUtVWLFDV GH ORV LQWHUUXSWRUHV PDJQHWRWpUPLFRV GHO &*' \ &6
 &RPSUREDU ODV VHFFLRQHV SRU FRUWRFLUFXLWR










2. Composición de una instalación de puesta a tierra.
3. Cálculo de la resistencia de tierra.
4. Separación y unión de tomas de tierra.












(V OD XQLyQ GH WRGDV ODV SDUWHV PHWiOLFDV
GH XQD LQVWDODFLyQ VLQ IXVLEOHV QL RWURV
VLVWHPDV GH SURWHFFLyQ GH VHFFLyQ
DGHFXDGD \ XQR R YDULRV HOHFWURGRV
HQWHUUDGRV HQ HO VXHOR FRQ REMHWR GH
FRQVHJXLU TXH HQ HO FRQMXQWR GH
LQVWDODFLRQHV HGLILFLRV \ VXSHUILFLHV
SUy[LPDV DO WHUUHQR QR H[LVWDQ GLIHUHQFLDV
GH SRWHQFLDO SHOLJURVDV \ TXH DO PLVPR
WLHPSR SHUPLWD HO SDVR D WLHUUD GH ODV




/D ILQDOLGDG SULQFLSDO GH XQD
SXHVWD D WLHUUD HV OLPLWDU OD
WHQVLyQ TXH FRQ UHVSHFWR D WLHUUD
SXHGDQ SUHVHQWDU ODV PDVDV
PHWiOLFDV HQ XQ PRPHQWR GDGR
DVHJXUDU OD DFWXDFLyQ GH ODV
SURWHFFLRQHV \ HOLPLQDU R
GLVPLQXLU HO ULHVJR TXH VXSRQH
XQD DYHUtD HQ ORV PDWHULDOHV
HOpFWULFRV GH OD LQVWDODFLyQ
  9 HQ ORFDOHV VHFRV














































/DV WRPDV GH WLHUUD VH HQWHUUDUiQ
D XQD SURIXQGLGDG TXH LPSLGD OD
SHUGLGD GH KXPHGDG \ TXH ORV
HIHFWRV FOLPiWLFRV KLHOR QR
SXHGDQ FDXVDU XQ DXPHQWR GH OD
UHVLVWHQFLD (Q FXDOTXLHU FDVR OD
SURIXQGLGDG QXQFD VHUi LQIHULRU
D P
*XtD 7pFQLFD GH $SOLFDFLyQ ,7& %7 
(Q ORV OXJDUHV GRQGH H[LVWD ULHVJR GH FRQWLQXDV QHYDGDV OD SURIXQGLGDG VHUi




/RV PDWHULDOHV XWLOL]DGRV HVWDUiQ SURWHJLGRV FRQWUD OD FRUURVLyQ 'HEH
FXLGDUVH HQ HO SURFHVR GH LQVWDODFLyQ QR GDxDU GLFKD SURWHFFLyQ
3RU VHJXULGDG ODV FDQDOL]DFLRQHV PHWiOLFDV GH RWURV VHUYLFLRV DJXD JDV
FDOHIDFFLyQ HWF 12 6( 38('(1 87,/,=$5 FRPR SXHVWD D WLHUUD
,7&%7
7DO FRPR VH HVSHFLILFD HQ OD ,7&%7 ³,QVWDODFLRQHV
LQWHULRUHV HQ YLYLHQGDV 3UHVFULSFLRQHV JHQHUDOHV GH
LQVWDODFLyQ´ HQ YLYLHQGDV RILFLQDV ORFDOHV FRPHUFLDOHV \
RWURV VH H[LJH TXH OD SXHVWD D WLHUUD IRUPH XQ $1,//2
&(55$'2 48( (198(/9$ (/ 3(5Ë0(752 '(/
(',),&,2 FRQ HOHFWURGRV YHUWLFDOHV KLQFDGRV FXDQGR VH
SUHYHD OD QHFHVLGDG GH GLVPLQXLU OD UHVLVWHQFLD D WLHUUD
(Q RWURV FDVRV QR FRQWHPSODGRV HQ OD ,7&%7 VH
UHFRPLHQGD WDPELpQ OD XWLOL]DFLyQ GH HVWD GLVSRVLFLyQ
FRQVWUXFWLYD
/DV GLPHQVLRQHV PtQLPDV UHFRPHQGDGDV SDUD ORV
HOHFWURGRV GH SXHVWD D WLHUUD VH HQFXHQWUDQ HQ OD WDEOD TXH
PXHVWUD OD VLJXLHQWH WUDQVSDUHQFLD
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
&RQVLGHUDFLRQHVDWHQHUHQFXHQWD
/DV GLPHQVLRQHV PtQLPDV UHFRPHQGDGDV SDUD ORV HOHFWURGRV GH SXHVWD D WLHUUD
VRQ ODV VLJXLHQWHV ,7& %7 
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
6H FRQRFH FRPR OtQHD GH HQODFH R FRQGXFWRUHV GH WLHUUD D ORV
TXH FRQHFWDQ DO FRQMXQWR GH HOHFWURGRV R DQLOOR FRQ HO ERUQH








(Q WRGD LQVWDODFLyQ GH SXHVWD D WLHUUD GHEH SUHYHUVH XQ
ERUQH SULQFLSDO GH WLHUUD DO FXDO GHEHQ XQLUVH ORV VLJXLHQWHV
FRQGXFWRUHV
%RUQHSULQFLSDOGHSXHVWDDWLHUUD
 /D OtQHD GH HQODFH FRQ WLHUUD
 /RV FRQGXFWRUHV GH SURWHFFLyQ
 /RV FRQGXFWRUHV GH XQLyQ HTXLSRWHQFLDO SULQFLSDO
 /RV FRQGXFWRUHV GH SXHVWD D WLHUUD IXQFLRQDO R GH
VHUYLFLR VL VRQ QHFHVDULRV 6X REMHWLYR QR
JDUDQWL]DU OD VHJXULGDG VH XWLOL]D SDUD JDUDQWL]DU
XQ YDORU GH UHIHUHQFLD SDUD HO IXQFLRQDPLHQWR
DGHFXDGR GH GHWHUPLQDGRV HTXLSRV 3XHVWD D WLHUUD
GHO QHXWUR FHQWUDO GH WHOHFRPXQLFDFLRQHV HWF
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
/RV FRQGXFWRUHV GH SURWHFFLyQ XQHQ ODV PDVDV GH XQD LQVWDODFLyQ \ ORV HOHPHQWRV





/RV YDORUHV GH OD WDEOD VRQ YDOLGRV VL HO FRQGXFWRU GH SURWHFFLyQ HV GHO PLVPR
PDWHULDO TXH ORV DFWLYRV 6L QR HV DVt KDEUi TXH HOHJLU XQD VHFFLyQ TXH WHQJD ORV
PLVPRV YDORUHV HTXLYDOHQWHV GH FRQGXFWLYLGDG (Q 9,9,(1'$6 VLHPSUH
&2%5(
&XDQGR XQ FRQGXFWRU GH SURWHFFLyQ VHD FRP~Q D YDULRV FLUFXLWRV VHUi LJXDO D
OD VHFFLyQ GH OD IDVH PiV JUDQGH
&RQGXFWRUHV GH FDEOHV PXOWLFRQGXFWRUHV
&RQGXFWRUHV DLVODGRV R GHVQXGRV TXH SRVHDQ XQD HQYROYHQWH
FRP~Q FRQ ORV DFWLYRV
&RQGXFWRUHV XQLSRODUHV GHVQXGRV R DLVODGRV
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
/RV FRQGXFWRUHV GH SURWHFFLyQ HVWDUiQ GHELGDPHQWH SURWHJLGRV FRQWUD
HVIXHU]RV PHFiQLFRV ULHVJRV TXtPLFRV HWF
1R SXHGHQ KDEHU QLQJ~Q DSDUDWR GH FRUWH HQ HO FRQGXFWRU GH SURWHFFLyQ SHUR
VL FRQH[LRQHV GHVPRQWDEOHV PHGLDQWH ~WLOHV
/DV PDVDV GH ORV DSDUDWRV TXH VH GHEHQ XQLU DO FRQGXFWRU GH SURWHFFLyQ QR
SXHGHQ HVWDU FRQHFWDGDV HQ VHULH
&RPSRVLFLyQGHXQDLQVWDODFLyQGHSXHVWDDWLHUUD
&RQGXFWRUHVGHHTXLSRWHQFLDOLGDG
6RQ DTXHOORV TXH FRQHFWDQ HOpFWULFDPHQWH WRGDV ODV PDVDV PHWiOLFDV GH OD HVWUXFWXUD
GH XQ HGLILFLR R GH XQ UHFLQWR FRQ HO ILQ GH HYLWDU GLIHUHQFLDV GH SRWHQFLDO HQWUH HOODV
&RQGXFWRUSULQFLSDOGHHTXLSRWHQFLDOLGDG
/D VHFFLyQ GHO FRQGXFWRU HTXLSRWHQFLDO SULQFLSDO QR VHUi LQIHULRU D OD PLWDG GHO
FRQGXFWRU GH SURWHFFLyQ SULQFLSDO PDV JUDQGH FRQ XQ PtQLPR GH  PPð 1R






6RQ ORV FRQGXFWRUHV TXH XQHQ HO UHVWR GH PDVDV PHWiOLFDV GH OD
YLYLHQGD R ORFDO D ORV FRQGXFWRUHV GH SURWHFFLyQ /D VHFFLyQ GH ORV
HVWRV FRQGXFWRUHV QR VHUiQ LQIHULRUHV D OD PLWDG GH OD XWLOL]DGD
SDUD HO FRQGXFWRU GH SURWHFFLyQ FRQ HO TXH VH XQH
&iOFXORGHODUHVLVWHQFLDGHWLHUUD
&RPR \D VH KD LQGLFDGR DQWHULRUPHQWH HO YDORU GH OD UHVLVWHQFLD GH
WLHUUD KD GH VHU WDO TXH QLQJXQD PDVD SXHGH WHQHU XQD WHQVLyQ
UHVSHFWR D WLHUUD PD\RU GH
¾ 9 HQ ORFDO R HPSOD]DPLHQWR FRQGXFWRU
¾ 9 HQ ORV GHPiV FDVRV
(VWR LPSOLFD TXH
6LHQGR
5$  /D VXPD WRWDO GH OD UHVLVWHQFLD GH OD WRPD GH WLHUUD
,D  /D LQWHQVLGDG Pi[LPD GH GHIHFWR D WLHUUD
8  7HQVLyQ GH FRQWDFWR OtPLWH FRQYHQFLRQDO
&iOFXORGHODUHVLVWHQFLDGHWLHUUD
/RV GLIHUHQFLDOHV LQVWDODGRV FRQ HO ILQ GH SURWHJHU D ODV SHUVRQDV GLVSRQHQ
GH XQD VHQVLELOLGDG GH
  P$ HQ YLYLHQGDV
  P$ \  P$ HQ LQGXVWULDV JHQHUDO
3RU OR WDQWR ORV YDORUHV Pi[LPRV DGPLVLEOHV GH UHVLVWHQFLD GH SXHVWD D
WLHUUD WRWDO VHUiQ ORV HVSHFLILFDGRV HQ OD WDEOD VLJXLHQWH
(VWRV YDORUHV VRQ PX\ HOHYDGRV HQ JHQHUDO \ VH FRQVLJXHQ IiFLOPHQWH
1RUPDOPHQWH KD\ TXH REWHQHU YDORUHV PiV SHTXHxRV







































/D FRORFDFLyQ GH FRQGXFWRUHV HQ WUD]DGR VLQXRVR GHQWUR GH OD ]DQMD QR PHMRUD
OD UHVLVWHQFLD GHO HOHFWURGR GH SXHVWD D WLHUUD
(Q OD SUiFWLFD HVWRV FRQGXFWRUHV VH FRORFDQ GH GRV PDQHUDV GLIHUHQWHV
 (OHFWURGRV GH SXHVWD D WLHUUD HQ ORV FLPLHQWRV GHO HGLILFLR HVWRV
HOHFWURGRV VH LQVWDODQ HPEHELGRV HQ ORV FLPLHQWRV \ HVWiQ FRQVWLWXLGRV
SRU XQ EXFOH DOUHGHGRU GHO SHUtPHWUR GHO HGLILFLR
 =DQMDV KRUL]RQWDOHV ORV FRQGXFWRUHV HVWiQ HQWHUUDGRV D XQD
SURIXQGLGDG DSUR[LPDGD GH  P HQ ]DQMDV H[FDYDGDV SDUD WDO HIHFWR
3LFDYHUWLFDO
&XDQGR H[LVWHQ YDULDV SLFDV HQ SDUDOHOR OD VHSDUDFLyQ HQWUH HOODV VHUi FRPR
PtQLPR HO GREOH GH OD ORQJLWXG GH OD SLFD 6H UHFRPLHQGD  YHFHV OD ORQJLWXG
6HSDUDFLyQ\XQLyQGHWRPDVGHWLHUUD
352%/(0$
8Q GHIHFWR D WLHUUD HQ OD ODGR GH $7 GHO &HQWUR GH
7UDQVIRUPDFLyQ SXHGH SURYRFDU WHQVLRQHV
WUDQVIHULGDV SHOLJURVDV HQ ODV LQVWDODFLRQHV GH %7
6X GXUDFLyQ VHUi FRPR Pi[LPR GH GHFHQDV GH
VHJXQGRV GHSHQGH GHO WLHPSR Pi[LPR HQ HO TXH




 7,(55$'( 3527(&&,Ï1 GHO &7
3XHVWD D WLHUUD GH ODV PDVDV GHO &7
 7,(55$'( 6(59,&,2 GHO &7






 9iOLGR SDUD HO (VTXHPD 77
 /D 7LHUUD GH 6HUYLFLR GHO &7 1HXWUR GHO &7 \ OD
7LHUUD GH ODV LQVWDODFLRQHV GH %7 12 38('(1
81,56(
 /D 7LHUUD GH 3URWHFFLyQ GHO &7 0DVDV GH $7 \ OD
7LHUUD GH 6HUYLFLR GHO &7  3XHVWD GH 1HXWUR
38('(1 81,56( VL VH FXPSOHQ ODV FRQGLFLRQHV
0,( 5$7  1R VH HVWXGLD HQ HVWD DVLJQDWXUD
 /D 7LHUUD GH 3URWHFFLyQ GHO &7 0DVDV GH $7 \ OD
7LHUUD GH ODV LQVWDODFLRQHV GH %7 38('(1
81,56( Vt QR VH KDQ XQLGR ODV 7LHUUDV GH
3URWHFFLyQ \ 6HUYLFLR GHO &7 (YLGHQWHPHQWH GHEHQ






6HJ~Q ,7& %7  GRV WLHUUDV VRQ LQGHSHQGLHQWHV FXDQGR XQD GH HOODV QR
DOFDQFH UHVSHFWR D XQ SRWHQFLDO FHUR XQD WHQVLyQ VXSHULRU D  9 FXDQGR
SRU OD RWUD FLUFXOD OD Pi[LPD FRUULHQWH GH GHIHFWR D WLHUUD SUHYLVWD
(Q OD *XtD 7pFQLFD %7  VH LQGLFDQ ORV SDVRV SDUD UHDOL]DU HVWD PHGLGD
6L QR VH KDFH HVWD PHGLGD GH WLHUUDV LQGHSHQGLHQWHV VH FRQVLGHUD TXH VRQ
LQGHSHQGLHQWHV FXDQGR VH FXPSOHQ WRGDV HVWDV FRQGLFLRQHV
 1R H[LVWH FDQDOL]DFLyQ PHWiOLFD FDQDOL]DFLRQHV GH DJXD JDV HWF
HQWUH OD ]RQD GH WLHUUDV GHO &7 \ ODV LQVWDODFLRQHV GH %7
 (O &7 HVWi VLWXDGR HQ XQ UHFLQWR DLVODGR GH ORV ORFDOHV GH
XWLOL]DFLyQ R ELHQ VL HVWi FRQWLJXR R HQ HO LQWHULRU GH ORV ORFDOHV
ORV HOHPHQWRV PHWiOLFRV GHO &7 QR HVWiQ XQLGRV HOpFWULFDPHQWH D
ORV HOHPHQWRV PHWiOLFRV FRQVWUXFWLYRV GH ORV ORFDOHV GH XWLOL]DFLyQ
6HSDUDFLyQ\XQLyQGHWRPDVGHWLHUUD
 /D GLVWDQFLD HQWUH OD WRPD GH WLHUUD GHO &7 \ OD WRPD GH WLHUUD GH
ODV LQVWDODFLRQHV GH %7 VHUi FRPR PtQLPR GH  P SDUD WHUUHQRV
FX\D UHVLVWLYLGDG VHD SHTXHxD  :āP 3DUD UHVLVWLYLGDGHV























ܴݐ ൌ ௖ܸ௔ܫௗ ൌ
ʹͲͶ
ͷͲͲ ൌ ͲǡͶͳ ȳ 'LItFLOGHFRQVHJXLU
(MHUFLFLRVGHDSOLFDFLyQ
(MHUFLFLR
6DELHQGR TXH OD UHVLVWLYLGDG GHO WHUUHQR HV GH  :āP
 &DOFXODU HO YDORU GH OD UHVLVWHQFLD GH WLHUUD FRQVLGHUDQGR HVWH HOHFWURGR
/D )LJXUD PXHVWUD OD GLVWULEXFLyQ HQ SODQWD GH OD FLPHQWDFLyQ GH XQ HGLILFLR (Q HOOD FRQ
OtQHD GH WUD]R URMR VH KD GLEXMDGR HO WUD]DGR GHO FRQGXFWRU GH  PP GH FREUH GHVQXGR
TXH FRPSUHQGH OD WRPD GH WLHUUD GH OD HGLILFDFLyQ
